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Industrial design […] is the professional service of creating and devel-
oping concepts and specifications that optimize the function, value 
and appearance of products and systems for the mutual benefit of 
both user and manufacturer.1
I start with this definition of industrial design only because it leads me to some 
thoughts, without trying to evaluate it in isolation or in relation to other pos-
sible alternatives.
The definition stipulates the user and the manufacturer as the target pub-
lic for design. This suggests to me one of the differences between medical de-
vices and other conventional products. Medical devices normally involve a 
third player—the patient—determining the product’s function and therefore 
its design. We might consider that the “user” concept in the definition would 
fit the patient (and perhaps other stakeholders, for example, the environment). 
However, I'm not interested in justifying or amending the definition but rather 
highlighting this feature. In many products the user, owner, purchaser and 
responsible agent are the same person. In professional products, however, each 
of these roles can be carried out by different people whose different needs must 
be met from the design stage onwards. Thus, specifically for medical equipment, 
the person in charge of procurement can be more conditioned by the technical 
characteristics and cost, while the equipment user will value ergonomic and us-
ability aspects, for example. Patients' needs, in turn, focus on the effectiveness, 
safety, perception of quality, not feeling intimidated by the equipment (think 
of how some people feel claustrophobic with scanners), etc. Therefore, the view 
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Industrial	design	has	advanced	in	recent	years	as	
a	result	of	technological	changes	affecting	all	sectors.	
However,	a	number	of	specific	conditions	in	the	
field	of	medical	devices	in	this	field	directly	impact	
the	form	and	result	of	the	industrial	design	process	
of	said	products.	
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“If	the	objectives	of	industrial	
design	are	the	function,	
value	and	appearance	of	the	
product	for	user	(patient)	
benefit,	and	consequently	for	
the	manufacturer’s	benefit,	
industrial	design	activity	
should	focus	on	existing	
interfaces	between	the	product	
and	the	user	or	patient”
Enrique Martinell
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of users with regard to medical equipment is a specific element to consider in 
industrial design. 
Industrial design in its formal original aspect has traditionally been applied 
more to consumer products where the user-buyer, consciously or not, is attracted 
mainly by formal aspects. By contrast, in general, professional products placed 
more importance on the performance and technical features  the buyer had to 
assess over other aspects such as formal issues. Medical equipment is mostly for 
professional use and it could be expected that formal design would have been 
as somewhat set aside. But precisely those that require 
the presence of the patient or interact with  the same 
have traditionally been at the forefront of design, such 
as dental equipment, ultrasound equipment, etc. By 
contrast, other medical equipment such as laboratory 
equipment, in which patients do not directly interact 
and the user does not decide the purchase, the manu-
facturer tended to prioritise the technical features over 
and above the formal aspects. 
Currently in almost no field is new product de-
velopment conceived of without regard to its formal 
design. But industrial design is not limited only to 
appearance as an appeal factor, but also, returning to our definition, to func-
tional optimisation and product value, among other things which I will address 
later. We can therefore identify a double function of industrial design, one more 
focused on identifying formal solutions and the other geared toward aspects 
related to product engineering. A second aspect to consider is that industrial 
design is defined as a professional service. Service refers to a transversality, to 
professional activities that very often are not part of the entity or company that 
requires them who direct their efforts to widely different products and fields. 
This brings certain benefits but also some problems. The first and foremost ad-
vantage is the various kinds of across-the-board enrichment. It is a well-known 
fact that one of the engines of innovation is communication and exchange of 
ideas, technologies and procedures between different industries with different 
products, but whose solutions are directly applicable or suggest new ways of de-
sign solution. The industrial designer then plays an important role in bringing 
together various experiences and apply them to new products. The exploration 
into a new material carried out by an industrial engineer to address a particu-
lar product naturally creates opportunities for considering it for very different 
products and customers. In addition, the use of an external service, instead of 
integrating it into the organisation, has other advantages such as being able to 
choose the one that best suits each project or even facilitate renewal since the 
formal result of the industrial design is often valued in an excessively subjective 
manner. Moreover, going to an external industrial design service complicates 
collaboration between the third-party team and the development team by hin-
dering an close relationship between them.
In very simplistic terms we could distinguish between simple and complex 
medical equipment. The former would include disposables or equipment com-
prising a limited number of elements. Complex equipment are those with vari-
ous elements—such as mechanical, electronic and software—which often handle 
fluids and chemical or biological products for in vivo or in vitro applications. 
I do not mean that simple devices do have a sophisticated technological and 
industrial design component (suffice it to note the remarkable technical and 
formal evolution of inhalers and auto-injectors). But I will refer to the most 
complex devices because they are what I have most experience with. 
As with objects associated with the classic design concept, often the designer 
captures the requirements and then projects and defines the object for industriali-
sation, addressing both formal and technical and constructive aspects. In the case 
of complex products, technical aspects are more preponderant, both for their dif-
ficulty and the time and investment they required. We see then that for this type 
of product the differentiation between the two activities—formal design and de-
sign engineering is reinforced. Although necessarily linked, they are often carried 
out by different teams. For example, some companies have their own engineering 
teams for product development and design, and they outsource design services 
to provide a professional solution for the formal aspect and will more margin-
ally contribute to other technical and conceptual aspects. The formal design thus 
covers only one part of product design, which includes the formal solution and, 
to a greater or lesser degree, involvement in other more technical aspects. Engi-
neering design, however, focuses more on technical aspects. If the objectives of 
industrial design are the function, value and appearance of the product for user 
(patient) benefit, and consequently for the manufacturer’s benefit, industrial de-
sign activity should focus on existing interfaces between the product and the user 
or patient. These interfaces include, or may include, formal and functional prod-
uct attributes, everything that affects any of the patient’s senses—sight, hearing, 
touch—taking into account ergonomic aspects, i.e., the user or patient’s ability to 
perceive and assimilate the stimuli or information supplied. 
Ultimately it is the manufacturer who decides which parts of the product 
will be subject to a specialised industrial design, but we would need to consider 
everything that is part of the user interface. For example, in screen design we 
should not only consider how information, and iconography etc. is arranged, 
but also the browsing style, how the user reaches the required information or 
action, how many levels of navigation there are (depth), how the user finds his/
her way, minimising the number of clicks, what actions are going to be the most 
common, the logical order in which information or options appear, and many 
aspects more whose relevance will depend, of course, on each product. For ex-
ample paper or electronic reports are part of the interface and must also be given 
attention in similar terms. A device can perform its task perfectly (analytical 
work, for example) but if the printed report has information arranged in a way 
that leads to incorrect interpretation, although the information itself is correct, 
the design of this detail has failed and may cause harm to the client. 
“Ultimately it is the manufacturer 
who decides which parts of 
the product will be subject to 
a specialised industrial design, 
but we would need to consider 
everything that is part of the 
user interface”
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Another aspect to consider is that the device cannot be considered in isola-
tion. For example, a radiology device requires the operator to leave the room 
at the time of use. This impacts clearly on the design due to the way it operates 
and the interface. Or a clinical analyser requires prior sample preparation. It is 
therefore necessary to analyse workflows and operations within the area where 
the equipment will be used for proper design, because user interaction with the 
product is based on a task more extensive that the one being carried out. The 
analysis of the physical environment where the device is going to be used also 
needs to be considered. 
The development times of medical devices mentioned can easily stretch out 
to several years. Besides, marketing requires long periods of pre-clinical tests 
to prepare and obtain certifications for each country, and launches are usually 
staggered, not at the same time. The volume produced is relatively low, given 
that they are professional products, and to offset the development the product 
market time also tends to be extended, though often with partial renovations 
especially in software and finishes. All this constitutes a series of conditions for 
industrial design which needs to take into consider-
ation a formal development capable of maintaining its 
consistency over time. 
The safety of medical equipment with regard to the 
patient is given special attention by health authorities 
in all countries. There are a number of standards and 
technical certifications applicable to equipment that 
have an impact on the design, including the formal 
design, which are specifically applicable for medical 
equipment. For example electrical safety standards, electromagnetic compat-
ibility and others, including those relating to software, are well established and 
there are agencies that certify them. These regulations basically protect the user 
and the environment. But they say precious little about patient safety. Patient 
safety is ensured based on a rigorous risk analysis, for which there are different 
standards and methodologies. Both US and European law require the specifica-
tions that ensure that the equipment conforms to its intended use, that existing 
risks have been identified, and that mitigations are introduced as new product 
specifications, reducing risks to a minimal and acceptable level. This process 
must also be iterative. Clearly this has implications for industrial design since 
it will add new requirements not only in the initial analysis phase but in subse-
quent iterations. 
Software is particularly sensitive to all this analysis, because it is the most 
versatile piece of equipment, the easiest to modify for adding features and in 
turn the most complex. We have already noted the relationship between indus-
trial design and software, but we must reiterate that both the iconographic and 
the navigational issues on the user side, and and workflows, can affect patient 
safety. A confusing user interface that makes it difficult to navigate to the infor-
mation or action required, or that leads to errors, can cause delays, mispercep-
tions and discomfort or harm to the patient. (The HE75 standard which I quote 
below features an interesting description of the different types of errors that a 
user may face).
The study of usability and ergonomics in a product design are also known as 
human factors and there is abundant literature on their systematic study. The 
FDA (Food and Drug Administration) holds the legislative capacity on medical 
devices in the US. It has several documents that specifically address the study of 
human factors for these devices, for example Do It By Design2, and Applying Hu-
man Factors and Usability Engineering to Optimize Medical Device Design3. There 
are also standards such as AAMI/ANSI HE75:2009 Human factors engineering – 
Design of medical devices4among much additional literature on the subject.
The particularities commented on medical equipment in relation to indus-
trial design end up being formalised in a series of restrictions that apparently 
limit designers’ freedom of action (both in terms of formal design and industrial 
product design) but are part of the problem to be addressed, for the benefit of the 
user, patient and manufacturer. And the restrictions—far from limiting the solu-
tions solutions—normally enhance  them because they will be more specific and 
more appropriate, although effort and creativity are required to achieve them.
From this point of view we can say, and it's a feeling I've always had when 
successfully completing a project, that the process of product development, in-
cluding industrial design, is more a discovery process than a creation process.
2	 Do It By Design. An 
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“The process of product 
development, including 
industrial design, is more 
a discovery process than a 
creation process”
